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II. Obferyations upon the Spots that haye been upon- 
the Sun, from the Year 1703 to 17 n. With a 
Letter of Mr. Crabrrre, in the Year 1640. upon 
the fame Subject. By the Reyerend Mr William 
Derham, F. % S 

W HEN Spots on the Sun were more rare, tharr 
for thefe three or four Years laft paft they have 
been, this moft Illuftrious Society was pleafed to accept 
of my Account of fome of the firft that for diveis Years 
had been fcen: Which for their Novelty were publifh- 
ed, with feme others, in the Phil. TranfaB. No. 288. 
But forasmuch as thofe Obfervations of mine were iin- 
perfed, as I there confefs’d, therefore to make fome a- 
mends, I will give a bet?er Account of the Spots and Fa¬ 
cts he that have been feen onthe Sun fince* there having,. 
I fi.ppofe, few of thofe Appearances efcap’d my Sight,, 
fince their firft being feen in 1703 3 and becaufe I am 
now bette' provided) with competently good Instru¬ 
ments to take their Places on the Sun, viz. a Microme¬ 
ter (after Mr. Gafcoign\ manner) to take their diftance 
from the Suns Northern or Southern Limb, which 
parallel with the Pole of the. Earth 3 and an Half-Seconds* 
Movement, to meafure tlieir diftance from the Suns Ea- 
flern or Weftern Limb. 

to this following Table, may be feen at one view, 
what Spots or F*ad& fell under ray cognizance* 
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A Table of all the Spots and Faculae on the Sun, vifiblt 
at. Upminfter, fmce Jtrly 1703. • 
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In this Table the FacnU are noted with an Afterisk 5 
and the duration ol every Appearance of the fame 
Spots or faculty or the time they difappeared, with a 
Line : And where any thing remarkable occur’d, that 
could be briefly noted, I have taken notice of it in the 
Table. 

There are many othef things that I took notice of in 
viewing the Spots and FacttU, which would be trou- 
blefome to the Society, and indeed needlefs to particu¬ 
larly mention, fince fo many Accounts have been al¬ 
ready given of them. But fome things I (hall felebt, as 
may be of ufe to, and gratify fuch as are curious In 
thefe Matters. 

And firft, as to the Figure of the Spots. They are 
well known .to change frequently $ and therefore I think 
it of little ufe to give their Figures every time I obferv’d 
them. But it is fomewbat remarkable, that the Spots 
generally appear longifh near the extreme Parts of the 
Disk. If they are never fo round near the middle of 
the Disk, they become longer and longer towards the 
Extremes, till fat going off) they feem to be nearly a 
ftrait Line, nearly parallel to the Suns Limb. Which is 
a manifeft Argument, that the Sun is a Globe, and that 
thefe Spots are on, or very near its Surface. 

Another thing remarkable is, The Mutability of the 
Shape of the Spots. I have more than once manifefUy 
perceived them to change in the very time I have been 
looking upon them. Thus Nov. 19. 1705. I faw three 
or more Spots not far off the middle of the Disk - y and 
whilft I was looking upon them, they feemed to vary, 
both as to their Shape and Strength 5 fometimes feem- 
ing longer, fometimes fhorter 5 fometimes fpifs, fome¬ 
times languid. And this they feemed to do, not only 
through my 16 Feet Tube, ('which ! thought at firft 
was from the different Difpofition of my Eye} but alfo 
when I received the Suns Image through a Six Feet Te- 

Jsfcope, 
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lefcope, on a white Paper, in a darkened Room. Thefe 
mutable Spots the Weather hindred me from feeing 
again till November the 22d. following, and then they 
Were become only like a thin Smoak, or Nebula. 

So again April n. 1704. there were divers Spots with 
Umbra about them. Thefe Umbra, or Nebula, I could 
plainly perceive, whilft I was looking on them, to be 
fometimes very faint and thin, and fometimes much 
darker and thicker. Thefe Munis and Umbra I ob¬ 
served fuddenly brake out in the Sun : For, on April 9, 
the Disk was free. But this April 11. laft mentioned, 
I perceived them advanced near a quarter part on the 
Disk: And confequently they brake out in the Sun 
within 48 hours before. On April 13: the Spots were 
become Umbra, in the Morning 5 and at Four of Clock in 
the Afternoon, there were no Remains of either Macula 
or Umbra. 

From this fhort continuance of thefe Spots on the 
Sun, it is more than probable, they were in a perpetual 
Flux and Change 5 and that thofe Mutations which l 
perceived in them, whilft I was looking on them, were 
real, not imaginary. 

Alfo it may be farther remarked, fwhich I have fre¬ 
quently obferved, and which as I remember Schemer 
obferv’d long ago) That thofe Spots and Umbra which 
fuddenly arile, do as fuddenly decay, and are foon ex- 
tinft. And fuch Spots, I have farther obferved, do 
feldom turn to Facula , as they commonly do when lon¬ 
ger on the Sun, as I {hall obferve by and by. 

Again, May 5. 1705. I could perceive two Spurs or 
Branches (running from a Spot) to change, and be 
fometimes darker, fometimes thinner. 

So March 1 o. 170 6. I obferv’d fuch another Varia¬ 
tion. This Day, or but little before, Spots with Facula 
arofe in the Sun, which remained not above three Days 
©n him. One of thefe Spots I could manifeftiy,per¬ 
ceive 



eeive to be fometimes quite extind, and then again im¬ 
mediately to appear: And the Facula alio, in halt an 
hours time, had plainly alter’d their Shapes. 

October 29. the fains Year, l could plainly perceive the 
Macula and Fac.uU both to change : And whiiit I was 
carefully viewing them, I faw a Spot arife in one of 
the brighteft Facula, and again nearly difappear; and 
then again appear ftrpng and fpifs. I fhould have been 
glad to have feen how they appear’d next Day $ but 
the Weather was Stormy, Cloudy, and Wet for feveral 
Days after. 

Another thing t have ohferved (and not having the 
Book by me, I forget whether Scheiner obferved the 
fame or not ) is. That the Macula do generally, if not 
always, become Nebula ox Umbra before they quite 
vanifh; and after that, very frequently turn to Facula, 
or bright golden Spots, more iilufirious and fulgid than 
the other Parts of that glorious Globe. If the Spots 
are of fhort duration, Facula feldom enfiie : Or if they 
do", they are commonly the Pvemains of home Spots that 
had before been on the Sun, and vanifh’d perhaps on 
the fide oppofite to us. _ But Spots that long continue, 
if-they vanifh before that part of the Sun molveth out 
of our fight, do very often become Facula. Of which 
the Table afforded! feveral Infiances, particularly July 3. 
1705. 

From thefe preceding Particulars, and their congrui- 
ty to what we perceive in our own Globe, I cannot for¬ 
bear to gather, 2 hut the Spots on the Sun are cunfed by 
the Eruption of fome nerp Vulcan0 therein 5 which at firll, 
pouring out a prodigious quantity of .'Smoak, and other 
opacous Matter, caufeth the Spots : And as that.fuligi¬ 
nous Matter decayeth and fpendeth itfelf, and the Vol¬ 
cano at ldft becomes more torrid aqd flaming, fo the 
Spots decay and grow to Umbra , and at laft to Facula-, 
w hich Facula I take to be.no other than more flaming 
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brighter Parts than any other Parts of the Sun. Thefe 
FacuU I have obferv’d never continue long on the Sun : 
And the reafon I conceive is, becaufe the Volcano, after 
its Smoak is over, doth not long emit its Flames$ by 
reafon the fiery Pabulum is then near fpent, when once 
it begins to flame: After which the torrid Vulcano fooa 
■returneth to the Natural Temperature of the S in, fo 
nearly at leaft as to efcape our fight, at fo vaft a di- 
flance as the Sun is from us. 

Another thing that may be accounted for, and in¬ 
deed doth in fome meature confirm alfo what I have 
(aid, is the Nuclei, or darker part of the Spots $ gene¬ 
rally 'in moft Spots, ancl towards the middle of them. 
Wow it is very ufual in Culinary Fires in this our Globe, 
when they emit SnWk, that the middle is the darkeft 
parr. If, for Inftance, we were from aloft in . the Air, 
to fee a thick Smoak come tumbling out of a Chimney , or 
the Mouth of a Vulcano juft kindled, we fhould find the 
middle part, juft over the Mouth of the Chimney , or 
Vulcano , to be the moft fpifs and dark, and towards the 
extremes clearer and thinner. And fo l take it to be 
in the Eruptions of the Sun 5 that the Nucleus is juft 
over the Mouth of the ignivomous Cavern, and that 
tfce mifty Parts of the Spot are the thinner Parts of the 
Smoak, fwimming about in that Fluid, or Jtmofphere *, 
which I fuppofe doth furround the Sun, as well as ou? 
Globe, and the Moon manifeftly; yea, and in all pro¬ 
bability, every Planet of this our Solar Syftem. 

From what*hath been Paid, we may give a reaion 
why there are fomerimes Spots frequently on the Sun, 
and fometimes none in many Years. One thing I be¬ 
lieve there is in this, That there may be Spots, but not 
always feen. But there are doubtlefs great Intervals 
fcmetimes when the Sun is free ; as between the Years 
1660 and 1671, 1676 and 1684. In which time Spots 
could hardly efcape the fight of fo many curious Ob- 

ferver* 



( ) 

fcrvcrs of the Sun, as were theft perpetually peeping 
upon him with tbeir Telefcopes in England , France,. 
Germany, Italy , and all the World over , whatever might 
be before, from Schemers time. The reafon, I fay, of 
this long disappearance of the Spots, I take to be from 
the want of extraordinary Eruptions in that fiery Globe. 
The Sulphureous, or other Matter, or Pabulum of thofe 
Eruptions, is Spent or diffipated, aind that Globe conti~ 
rues in its natural ordinary burning State, till there 
happens to be a frefh Colle&ion of Smoaking, Difplo- 
five, and extraordinary Matter, that caufeth a new E- 
ruption. Which Eruptions generally happen between 
what we may call the Suns Tfopicks, or in his Torrid 
Zone: Fori never obferv’d any Spots to be near the 
Suns Poles* And if I mifremembef not, the Spots in 
Scheme?.s Cuts are all about the middle Zone of the 
Disk. The greateft Evagation I ever obferved of them 
was March 8. 1701. On which Day, befides the dark 
Spots in the ufual Zone, I perceived fome faint Spots, 
fcarce vifible, much nearer the Southern Pole than I e- 
ver had feen them. But this was, no doubt, in fome 
meafure owing to the Petition of the Earth in refped 
of the Sun, as well as to the Southerly Place of the 
Spots on him: For, about the Equinoxes, the Spots 
feem to march pretty far towards the Poles of the Sun, 
as may be feen by the annexed Schemes. (Tab. II.) 

Having thus obferv’d what part of the Sun the Spots 
commonly poflefs, I (hall next take notice of their Stages 
and Path over the Sun. That the Sun«moveth round 
his own Axis, is manifeft, beyond doubt, from the Mo¬ 
tion of the Spots. And that the Spots feem to trarerfe 
the Sun, fometimes in Strait Lines, fometimes in Curve 
Lines, curved this way, and that way, is as manifeft 
alfb, and well known to the Curious, andisfet forth 
in the annexed two Figures; Which Figures (hew the 
Stages of the Spots every Day that I obferv’d them, 

and 
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and the'Lines they describe in feveral Months of the 
Year. The daily Stages in Jaoth Figures are exafr; or 
if they feem otherwife, it is by reafon the Obfervations 
were made at different times of the Day ; as one in the 
Morning, the other fome following Day in the Evening, 
or Afternoon. But the Declinations of the Spots, or 
their diftances from the Sans Northern or Southern 
Limb, are lefs exadt in the fecond Figure than the firft } 
in which latter they are very near the truth. 

And £he Caufes of the Defeffo in the 2d Scheme I 
{ball mention, to prevent the fame Errors in others I 
my felf ran into. 

1. The Diminution of the Suns vertical Diameter 
by the Refraftions was the principal caufe of my Errors. 
This, altho’ I was fufficiently aware of, yet I did not 
think had been fo confiderable, for want of experiment¬ 
ing, or well confidering ihe Matter ; For I have fome- 
times found the perpendicular, or vertical Diameter of 
the Sun diminifhed, from p' 21” on the Meridian, to 
2g' 3" at the Horizon, in one and the fame Day. 

2. For the fame reafon I was not aware of the time 
being fo long before the Sun goes round, as I found 
r. 

3. Another Error' wa‘$ meaCiiring the Suns Image on 
the Scene of white Paper, with the Shade of the Micro¬ 
meter 3 and not by looking through the Tube, and fo 
clafping the Limb of the Disk wrh the parallel edges of 
the Micrometer. The former, altho’ pra&ifed by fome 
eminent AftronortierK is a ftr more eafy and indulgent, 
than accurate way. 
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A further Account of the Solar Spots to the 
fear i/i\. 

S INCE my foregoing Account was drawn up, I have 
feen other Spots on the Sun, whofe times are ek- 
preffed in this following Table. 
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From the Spots in this Table I had frequent occafions- 
to be affured of my Opinion, in the foregoing Paper. 
Particularly in viewing theSpots oiAugujli. 1708.(repre¬ 
sented mTahll- Fig. j.) where fome were large and dark, 

others 
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others left and thinner, and all encompafsM with Ne¬ 
bula: In viewing thefe, I fay, I obferv’d great alterati¬ 
ons at the very time I was looking on them. Some¬ 
times the Nuclei were very dark and black, fometimes left 
fo; and the fame, thing I obferved aKo in the Nebula 
erjeompaffing them-' One ot the leffer Spots b. in Big*. 3. 
which the Day before was fufficiently vifible and ftrong, 
was this Day, now thick and ftrong, and anon languid 
and lefs vifible. And from the two Spots a. and d. I could 
plainly lee a Sraoak iffuing out to c. and f. fometimes 
vifible for 5 or 6 Minutes, and then difappearirtg for a 
quarter of an Hour, 01 more 5 and then again fmoaking 
out, and again difappearing, as before. All which Par¬ 
ticulars, I faw over and over again repeated, for a good 
while together, till I was weary of the Observation. 

Thefe Spots I was hindered from viewing until Attg, 
5. following: And then I found the Spot b. quite extinft, 
fas I expe&ed,) as alfo (bme of the other Spots ^ toge¬ 
ther with the Nebula grown lefs. But the great Spot 
4- continued dark and ftrong, only fometimes fainter, 
and then again ftrongerj and fometimes like a half, or 
horned Moon j fometimes roundifh, or rather of an O- 
val Figure ; of which latter Figure they commonly are, 
when they are near the Suns Limb, which this Spot was 
not far off at this time. 

Thefe particulars are Confirmations of what I faid. 
That the Solar-Spots are no other than a Stnoak. rifing out 
of the body of the Sun, -Of which Opinion I have been 
almoft ever fince I firft obferv’d them, and find that I 
am not fingular in this Opinion, as I fhall Chew from a 
Letter (wh ch with fome others is lately fallen into 
my Hands) from the admirable Mr. Crabtrie to the no 
lefs admirable Mr. Gafcoigne , the Invfntorof the Micro¬ 
meter 5 which I prefume will hardly be ungrately to this 
moft illuftrlous Society. 

Tft? 


T t 2 
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The beginning of the Letter hath been torn off 5 but 
I find by that part of it that is letc, it was Mt.Crabtries 
firft Letter to Mr. Gafcoigne , and that the torn part was 
only Compliments for his Writing to him, being a Stran¬ 
ger, &c. After which it follows in ihde Words. 

“ I writ alfo to Mr. Town ley at that time my Opinion 
“ in brief of the Suns Spots, fwhich you conceive to be 
u Stars.) and it feems he, or Mr. Kay, writ to the fame 
a purpofe to. yon, defiring, your Opinion: Which you 
“ freely deliver ; for which l cannot but commend you, 
“ and efpecially for prefering Reafon before any Mans 
Cl Authority. Yet give me leave (pace tua Amice defide- 
“ ratijjjme) to fpeak my mind likewife freely concerning 
w theie Appearances. I do not value the Authority 
** of GaliUus (though reputed the greateft Speculative 
li Mathematician in Europe') nor yet Kepler (though 
u Jftronomorum facile princeps) further than either De- 
<l monftrative, or .the moft probable Reafons confirm 
“ their Opinions. Nor will I flick to fublcrioe to the 
il Man whofoever (hall bring better Reafons for his O- 
“ pinion. . I rauft acknowledge you fay more for the 
ftellifyingof thefe Solar Obfcuricies, than I have heard 
“ before3 yet I conceive not fufficient, either demon- 
“ ftratively or probably to countermand thofe which 
Galil<eus y Kepler, and others have produced to the 
a contrary ; nor yet fuch as can be cleared from fitch 
ts Objedions, as Reafon, Demonftration, and Obferva- 
“ tion may lay againft them. My Occafions will not 
4 ‘ admit a full Difquifition hereof at this time 3 yet 
“ fomething I would fay for the prefenr, the better to 
4 ‘ furnifh you where to objed when I lee you 3 . that 
4<t ' fa by diligent Inquifition, the defired truth may 
u dnay we have that happinefs) be better found cut 
* by us... 

44 I 
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“ I have often observed thefe Spots $ yet from all- 
“ my Obfervations cahnot find one Argument to prove 
“ them other than fading' Bodies. But that they are 
“ no Stars, out unconftant (in regard of their Genera* 
“ fionj and irregular Exerefcences arifing out of, or 
“ proceeding from the Suns Body, many things feem to 
“ rae to make it more than probable. 

“ For firft, for their Form 3 they are fetdom round, 
“ but of irregular Shapes, and, as 1 have often feen, one 
“ fide, or end of the Spot more thin than the ref! - , like 
- to a certain mifty darknefs, and by degrees thicker, 
groffer, and darker, nearer to the main body of the 
“ Spot; juft as the Smoak of fome pitchy Fire, which 
“ is in one part very grofs, and in another more rare 
“ and thin, turning at laft into meer Air s Or like a: 
“ Cloud, Fog, or Mift, more thick, dark, and groS in 
“ the mufti ; and more thin* fluid, penetrable-, and tran- 
“■ fpatent towards 1 the fides ; which I fuppofe is not 
“ compatible with any of the Stars. 

“ Secondly, for their Colour ; The lighnefs thereof 
c - differencetn them from Stars, or Planetsthey being 
“ never ol filch absolute darknefs as 1 obierv-id Ftwts 
“ the 24th of November iaft : Tno’ I have feen (pots 
“ fometimes little lefs than (he, yet always of a far 
“ paler and whiter Colour, looking (at leaft in fome 
“ Parts)* like fome thin diflipated fubftance. 

* “ Thirdly, for the manner of their appearance*. I 
“ have feen many Spots, which in the middle of the 
“ Sun appear of a rotind body, but coming towards the 
*• fide of the Sun, appear long* Which (if you rightly 
“ confider it) is a demonftrative Argument thu they are 
not- Globes, as aft the Planets and Stars are: For 
**• Globes always appear of one form (roundjl in every 
“ Pofition; but Exhalations, or fuch like fluid Sub* 

M ftances, extended to a broad fiat form, like our Clouds, 

“ which being over our Heads* and Fq in their foil 

breadth,. 
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ti breadth, appear large and bfoad$ but driven with 
* the Wind, till they turn one edge upon us, fcera of 
*« a long ihape, So theie Solar-Clouds, being turned 

about the Sun, may ip the middle Slew their full 
“ breadth to us,, and about both edges of the Sun, turn 
« their edges to us: Which anfwereth to the..appear- 
“ ance. 

“ Fourthly, for their continuance. Some of thefe 
“ Spots, atifing at the Eaft-fide of the Sun, vatufti be- 
“ fore they come to the midft of the Sun. Others ap- 
“ pear firft in the middle of the Sun, and vanilh before 
“ they come to the Weftern, Limb > and for the tnoft 
*>* part they vanifti before they have made a full revo- 
“ lution about the Sun. Which argues them to be but 
“ thin, vanifhing, fading Subftances, not like the perma- 
“ nent bodies ot the Stars. 

« But to take off thefe Reafons, you anfwer, That 
u you conceive thefe Spots to be srars moving regularly 
“ in their own Orbes, which are many, though none of 
“ greater extent than about ,» of the .0 Semidiameter 
“ from its Circumference,^ and that the fwifter Movers 
<c in the lower Orbes, overtaking the flower in the 
“ higher Orbes, caufe an appearance. You feetn there- 
“ fore to think, that they being fo thin bodies, the 
“ Suns Rayes pafs through them, and fo one cannot 
“ be feen alone, till more being' together, one heaped 
“ behind another, they ftop the-light of the Suns Rayes, 
“ and fo caufe an appearance. This I conceive is yon 
“ meaning: Or elfe (as you feetn to infmuate afterwards) 
“ that the Higher reflects the Suns Rayes ftrongly e- 
“ nough upon the Lower (when they come within the 
“ Angle of Reflexion) to make the interjacent Planet 
u indifcemable. 

“ But to thefe l anfwer, 

i. “ If it he by their coming within the Angle of 
“ Reflection, that the light of the Sun refle&ed from 

• w the 
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« the outer Planet upon the inner, doth make it fas you 
«- fpeak) indiicernabie, then that Light To reflected is re- 
flefted ei.her upon all places, as the Moons and Pla- 
“ nets Light ^ or but upon one, as is the P^efleftiort 
44 of a plain Looking-Glafs. If the firft, there would 
“ never be many feen (feldom above one or two) be- 
•* caufe the outermoft would continually make the in* 
44 ner undifcernable. But Gaffendus affirms, there are 
“ feen fometimes 40 at once in the Suns body. Jf the 
“ 2d, there would always be many feen, becaufe the 
“ reflefted Light would but occupy a little room, and 
“ that but for a fin-all time, till the fwifter were pa ft. 
* £ the place of Reflexion : Whereas many Days there 
“ are. none at all ften in the Suns Hemifphere: And in 
4 * both thefe cafes, the outermoft Planet of all would 
«* always in the fpace of 27 Days, be feen in the fame 
44 place, being never obfcured, none of the inferior he- 
44 ing able to reflect Light upon if. Add hereunto, if 
41 any kind of Refle&ion ftionld make them to appear 
44 bright like the Sun, and fo not diflinguiChable from 
“.the Light of the Sun, what fhould (a) hinder, but 
44 we (hould fee them .alfo bright Bodies by the fide of 
44 the Sun, when they are paffing either by the Weft, 
“ or Eaft-fide of the Suns Body ? ' The Light being 
“ then reflected upon them by the inferior Planets as 
44 well as at other times, and that alfo upon much of 
44 that fide of them which we (hould behold. 


(a) N.B. Mr Gafcoigne having, againft thefe Words , infert- 
ed a rough-drawn Figure in the Margin of Mr Ciabrrie'j Let- 
ter, I have alfo rep refented it in Fab. 2. Fig. 4. imagining it may 
fame what explain Mr Gafcoigne ’s Hypotbefts, and what Mr, 
Gtabtrie faith again ft it. 



il But if you wafts.thisconceit, as io&ffictent,and fly 
“ to your former, That the (wifcer Covers in the 
<*• lower Orb;e$, overtaking the flower in the higher 
“ Orbes, caufe an appearance. To this 1 anfwer. 
“ i. The thing you fuppofe feems to me neither ne- 
“ ceffary nor probable, nor do I conceive why they 
«: fhould not be feen, being tbemfelvesalone, as well as 
« conjoined, .feeing, aft other Star? and Planets are fo. 
« 2. If it be becauTe they are of a thin, tranfparent 
« Subftance, till many, being one behind another, make 
« them to feem grofler 5. Then they are not of the 
« nature of other Planets, as is proved in 2 and 
“ who of themfelves appear dark Bodies, when they 
“ come between us and the Sun 5 nay, they muft be 
'(■: more thin than our Clouds, which will eafily be feen 
** between us and the Sun, and hides it from us. 3. If 
« it be becaufe they are fo little, that the Imperfe&ion 
*i of our G1 dfes cannot difeover one alone, there muft 
be, without doubt, many Millions of them 5 which 
« bow they can be included within the compals of ,t 
“ of the ©Semidiameter, we {hall confider anon. I 
“ have feen one of an ordinary darknefs, (yea darker 
“ than many greater) yet not above 5" Diameter. If 
“ .this Coojift of two, or many, of fhemfeLve^ iovifible, 
o how rpaoy,W e fe in thofe which Gajffe»dHs faw of i' f 
« Diameter ? 4. The Figure of thefe great ones (being 
t( neceflarily compofed of Stars of fuch different Orbes 
« and Motions) would quickly vary, by reafon of the 
“ diversity of their Motions 5 like-aswe fee in a Fioek 
“ of fmall Birds. 'But 5thly, you fay the furtheft of 
“ thefe Orbes is not above it of the Suns^Semidiameter 
“ from its Circumference. But there would not, in that 
“ fmall fpace, be room enough for fo many Orbes of 
<( Planets, as have been feen at once,. Whiih I prove 
“ thus. 1. Gtjjettdus affirms there are fomerimes fome 
of about the part of cite © Semidiameter; which 
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ti tbc whole fpaee allowed by you For them all. And 
t« I my felf have feen of A of the © Semidiamecer: And 
<< yet you mud confefs thefe great ones could only be 
<c the Conjunftions of fome, not all; 2; There are 
<« many times, feen in the © Superficies, a great number 
t c of Spots, whofe Diameters added together, would 
it do more than twice fill the fpaee you fpeak of I my 
ct felf have feen it, and fo I believe have you. Gaf- 
<< fettdus affirms, there are fometimes 40 feen at once : 
it If this was by Conjun&ion of Planets, in every Ap- 
(t pearance, there was at leaft 80 Bodies at once on this 
(t fide the © 5 it may be as many on the other fide, 
<< befides thofe unfeen jfby your Reflexion or other- 
(t wife) which doubtlefs muft be far more than feen. 
«< For it is a moft rare, and I think unheard of thing 
<« to fee but 3 (which is lefs than the half) of our 
« Planets, conjoin’d in vifible 6 at once ; So that wfith- 
t< out.queftion, if they be Planets, they are many hum 
<< dreds ] which muft have fo tnany feveral Orbes, and 
*c which certainly cannot be done in fo narrow a com¬ 
ic pafs, as the ,t of the © Semidiameter. And that 
<< they cannot have any larger (I fuppefe not fo large 
<c an) extent from the ® Superficies, may be proved by 
t< their motion through the vifible Hemifphere of the 
<* Suns Spherical Body, by comparing the fwiftnefs of 
*( their motion towards the middle and fides together. 
«< <5. If one of thefe (imagined) Planets be fwifter than 
«c another, as they nluftneeds be, then the <5 of 2 or 
<c 3 fwifter ones would make a Spot of fpeedier motio« 
than the ^ of '2 flower ones: But the motion of aft 
« about the © Center, is always equal; yea, and the 
if Spots retain the fame Pofition one to another, (con¬ 
ey fidering the Suns Sphericity, anduhe Angle of their 
■cc appearance to us/juft like the Fixed-Stars. So affirms 
“ Gaffendus, Moveri omnes eodem & uniform main, adeo 
u ut, cum f lures fuerint , nulla, antevertat aliam, fed eun- 
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& e dent tenoretn in difco © perinde fervent inter fe t ai 
“ fervant Fix a in frmamnto. 

“ As for that other annual Motion of the Spots, you 
“ (peak of, from Weft to Eaft, upon their Axis inclin- 
«« ed above 8 Degrees to the. Ediptie& j I fuppors it is 
“ not any real Motion of the Orbes of thofe Solar Fla» 
“ nets or Spots, but only a vifible Motion fo appear- 
“ ing, caufed (in Kepler's Syfteme) by the Suns rolling 
“ upon its own Center in the, midft of all the Orbes, 
“ not exadly in the way of the Temporary Ecliptick, 
“ but in the Via regia (as Kepler calls it) inclined certain 
4t Degrees to the Temporary 3 thereby turning about with 
“ him, the fame way, his Adventitious, or Excrementi- 

tious Parts, the Spots, by his Magnetical or Sympathe ■- 
“ tied Rayss. And hence may be demonftrated the 
“ appearance of that Annual Motion in the Suns Spots 
“ you fpeak of. See Galil*us t Syfi. Cofm. p. 339,^ feq, 
“ So alfo in Ptaleme ’s and Tycho’s Syfteme, the fame Ap- 
“ pea ranee may be demonftrated, fuppofing the © fixed 
“ in the. middle of the Univerfe, and the ® rolling 
“ round upon the fame Poles of that Via regia (ox way 
“ of the Spots) and keeping his Axis in ParalleJifm con¬ 
tinually towards one and the fame Part of the Uni- 
“ verfe. This may be certainly demonftrated, altho' 
«* GaliUus there affirms the contrary. Other Hypothe- 
st fes of that Motion may be feigned, as by the annual 
“ convarfion of the Poles of the Via regia about the 
“ Poles of the Ecliptick in the Suns Body: But none 1 
“ conceive fo compendious, as the one of the former. 
“ For my part, I incline to the firft : Yet if when we 
“ fee you, you fhew us any more likely Theory, for 
“ my part I (hall be ready to confent to you in any 
“ thing with rcafon. 

“ Thus you have, what for the prelent, I conceive 
“ of thefe Macula Solares. Fromundut mentions one 
“ Jo. Tarde Gallus , who thinks them to be Secondary 

“ Planers 5 
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Planets^ who hath written a Book of that Subject, 
4< and calls them Afira Borbonia: But I could never yet 
“ fee it. What you, or be, or others may alledge for 
“ that Opinion^ I know not. In the mean time it 
“ were too much levity in me, againft my Judgment, 
‘‘ to acknowledge them Stars 3 unlefs I fee at leaft 
** fome poffibility how they may be fo, or fome pro- 
bability why they (hould not rather be Spots. Which 
* l when you, or they do produce from better grounded 
* 4 Reafons, Optical Experiments, or Demonftrations, £ 
“ (hall willingly recant my Opinion. 

“ In the mean time, let me encourage you 60 pro- 
“ ceed in your noble Optical Speculations. Ido be- 
“ lieve there are as rare. Inventions as GaliUus Tele - 
“/cope, yet undifcover’d. My living in a place void 
“ of apt Materials for that purpofe, makes me almoft 
u Ignorant in thofe Secrets 3 qtily what I have from 
** Reafon, or the reading of Kepler’s Ajlron. Opt. and 
“ Galilee us. If you knpart unto us any of your Op- 
“ tical Secrets, we (hall be thankful, and obliged to 
“ you, and ready to requite you in any thing we 
“ cam 

“ It is true which you fay, That I found Venus 
“ Diameter much lefs than any Theory extant made 
4t it. Kepler came neareft, yet makes her Diameter 5 
14 times too much, t Tycho, Latuberge , and the Ancients, 
“ about 10 times greater than it was. So alfo they dif- 
‘‘ fer in the time of the 4 as far from the truth. By 
“ Lausberg the 6 fhould have been i6 h 3 V before we 
“ obferv’d it: By Tycho and Longomontane i d 8 h 25' be- 
“ fore. By Kepler Cwho is ftill neareft the truth) 9 h 46' 
“ before. So that had not our own Obfervations, and 
“ Study, taught us a better Theory than any of thefe, 
“ we had never attended at that time for that rare 
“ SpeSacle. You fhall have the Obfervation of it, 
when we fee you. The Clouds depriv’d me of pare 
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“ of the Gbfervation, but my Friend and fecond Seif 
Mr. 'Jeremiah Borrox , being near Preffon, obferved k 
«< clearly from the time of its coming into the Sun, 
i* till the Sun“s fetting 5 and both our Obfervations a- 
t< greed, both in the Time and Diameter, moft precifel-y. 

if I can, I will bring him along with Mr. Towneley 
«« and my feif, to fee Torkjhire. , and you. You fhai’ 
alfo then have my Obfei vation of, the Sun’s laft E- 
clipfe here in Broughton, Mr. Horrax’s between Liver- 
11 poole and Prejlon 9 and Mr. Fojler’s at, London. Langs- 
« berg in Eciipfes, efpecially of the 2>, comes often 
“ nearer the truth than Kepler, yet it is by packing 
« together Errors 5 his Diameters of the ® and 2> be- 
« ing falfe, and liis variation of the Shadow being 
« quite repugnant to Geometrical Demonftration. His 
“ circular Hypothefes Mr. Borrox (before I could per- 
tc fwade him) affayed a long time with indefatigable 
^ Pains, and Study, to corred, and. amend', changing 
“ and turning them every way (hill amazed and amufed 
a with thofe lofty Titles of Perpetuity and Perfection, 
“ fo impudently impos’d upon them) until we found, 
u by comparing Obfervations in feveral places of the 
“ Orbes, that his Hypothefes would.never agree with 
“ the Heavens for all times, as he confidently boafts 5 
“ no/ nor fcarce for any one whole Year together, ai- 
“ ter the equal Motion, Profthaphserefes, and Excentri- 
“ city howfoever you will. 

“ Kepler’s Elliptick. is undoubtedly the way: which 
“ the Planets defcribe in their Motions: And if you 
“ have read his Comment, de motu 9 and his Epit. 
“ J fir on. Copern. I doubt not you will fay his 
u Theory is the moft rational, demonftrative, harmo* 
nious, fimple, and natural that is yet thought of, 
“ (or I fuppofe can be ;) all thofe fuperiluous Fiftions 
Si being receded by him, which others are forced fo 
abfurdly: to introduce. And although in fomerefpeds 

his 
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« his Tables be deficient, yet being once corre&ed by 
« due Obfervations, they hold true in the reft: Which 

is that argument of Truth, which Lansberge’s and all 
« others want. 

w Your conceit of turning the Circle into 100,000,000 
« Parts, were an excellent one, if it had been fet on 
« foot, when Aftronomy was firft invented. Mr. Hor - 
« rox and I have often conferred about it. But in re- 
« fpe& that all Aftronomy is already in a quite diffe- 
« rent form, and the tedioufnefs of reducing the Ta- 
“ bles of Sines, Tangents, and all other things we 
“ fhould have occafion to life, into that form 5 as alfo 
“ fome Inconveniences which we forefaw would follow 
“• in the compofing the Tables of Celeftial Motions# 
“ together with the greatnefs of the Innovation,, de- 
u terred us from the conceit. Only we intend to ufe 
H the Centefmes or Millefmes of Degrees, becaufe of 
“ the eafe in Calculation/ I have turned the Rudol- 
“ /^WTables into Degrees and Miilefmes, and alterecb 
“ them into a far more concife, ready, and eafy form, 
w than they are. done by Kepler. My Occafions force 
“ me to put an abrupt End to my unpolifh’d Lines,. 
“ and without more Compliments, to tell you plainly, 
M but fincerdy, I am 


Tour Loving v Friend r 

From my Houfe in 

Broughton near (though de facie ignotus) 

Manchefter,*&x, 

7. Juguji 1640. 

William Ghabtrie.- 


The Superfcription of this Letter is, To hit Loving: 
Friend Mr. William Gafcoigne, at hit Bathers Boufe in ' 
or near Leeds in Yorkshire. 
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This with moft of the Letters between Mr. Crabtrk 
and Mr. Gafcoigne, together with other very valuable 
Papers ot Mr. Horrox, Mr. Towneley himfelf, Mr. Collins, 
Mr. Sbufe, and other great Men, were imparted unto me, 
the laft Month, by the great favour of Charks Towneley 
Efq* Son of the late moft Ingenious Rich, Tovenley Efq* 
of Lancajhire. 

And iorafmuch as every thing of Mr. Crabtrie s is 
valuable, I have taken this occafion from my own Obfer- 
vations of the Solar Spots (for the moft part drawn up 
near 4 Years ago) to give Mr. Crabtrie's Letter at large, 
containing as well feme things of another Nature, as 
what relates to the Spots * not doubting but the one will 
be acceptable to the Curious, as well as the other. I have 
two other of his Letters concerning the Spots (with 
Mr. Gafcoigne's Anfwers.) One contains his Theory of 
their Motion and Appearances 5 the other his way of 
ofyferving them, hut being long, I have not time at 
prefent to fit them up for the Societies Ufe * but intend 
(God willing) to do it as foon as may be, if this Spe¬ 
cimen be acceptable. 

N. B- Tab. II. Fig. I. Shows the Stages and Lines de¬ 
scribed by the Spots npon the Sun in Sept, and Novemb. 
1706. *ftd in Feb. and March, 170I. and in Sept, and 
Novemb. 1707. 

.Fig. II. Shows the Stages and Lines deferibed by the 
Spots upon the^Sun in Jan. 170^. and in May, June, and 
Oftob. 1705. 

The other Figures in this Table are explained in the 
foregoing Difcourfe . 
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